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Preschool years (ages 3–5) are a critical period in growth and development. Emerging studies suggest that preschool attendance
may be linked to future weight, and perhaps obesity. This study examined relationships between public preschool attendance,
demographic variables, and weight at kindergarten entry. Participants included 2,400 children entering kindergarten in 2006.
Height and weight were used to calculate a child’s BMI category based on CDC norms. At kindergarten entry, 17% of participants
were overweight, and 18% were obese. Children attending a public preschool were at an increased risk for overweight (OR = 1.06)
and obesity (OR = 1.34) at kindergarten entry, χ2(2) = 6.81, P = .03 relative to children who did not attend preschool. No
signiﬁcant trends relationships between demographics and weight status were found, but demographic variables are summarized
descriptively. Policy and clinical implications are provided.
1.Introduction
Over a third of U.S. children are overweight or obese,
a drastic increase from 16% in 1974 [1]. Overweight or
obese children (those with a body mass index for age at
or above the 85th percentile based on Centers for Disease
Control and Prevention norms) are at an increased risk for
cardiovascular, metabolic, pulmonary, gastrointestinal, and
skeletal complications [2]. Overweight and obese children
are also more likely to experience psychosocial diﬃculties
such as depressive symptoms and impairments in health-
related quality of life than their nonoverweight peers [3–5].
Between the ages of three and ﬁve, adiposity rebound
occurs, and children develop the eating and physical activity
behaviors that will inﬂuence their lifetime habits [6–8].
As a result, the preschool years (ages 3–5 years) have
been identiﬁed as a critical period in growth and obesity
development. The development of childhood obesity is
commonlyconceptualizedwithinanecologicalframeworkin
which family, community and social factors, social policies,
and national legislation may impact a child’s weight status
[9]. Within this model, child and family characteristics such
as minority race and low socioeconomic status may serve as
high-risk factors for obesity [9].
Community-level factors that further contribute to
weight status include neighborhood factors such as child-
care attendance [9]. It is estimated that 63% of children
in the US under the age of ﬁve receive care outside of the
home [10]. Given the large percentage of children attending
preschool and the fact that the preschool environment can
inﬂuence food intake and physical activity levels [9], it is
importanttoexaminetherelationshipbetweenthepreschool
environment and weight status during this period.
Currently, research is limited and studies examining this
link remain inconclusive. Results of a study of 1,244 grade
school children indicated that limited child care attendance2 Journal of Obesity
(0–15 hours of child care a week during ages 3–5 years)
was related to a decreased risk of being overweight in grade
school (ages 6–12 years) [11]. Contrary to their hypothesis,
researchers found no signiﬁcant association between exten-
sive child care attendance (>15 hours per week) and weight
status in grade school [11].
To our knowledge, the only other study to examine
this relationship and the only study to speciﬁcally exam-
ine preschool attendance was conducted by Maher et al.
[12]. Using data obtained from participants in the Early
ChildhoodLongitudinalStudy-KindergartenCohort(ECLS-
K), researchers tested the relationship between child care
participation in the year prior to kindergarten entry and
BMI z-scores at kindergarten entry. Results indicated that
non-Latino children attending Head Start were more likely
to be obese at kindergarten entry than non-Latino children
receiving home-based parent care, regardless of family
income [12].
Given the inconclusive state of the literature, the purpose
of the current study was to examine the relationship between
preschool attendance (at ages 3–5 years) and obesity at
kindergarten entry in a sample of urban children (ages 5-6
years). Results of this study will further our understanding
of the relationship between preschool attendance and future
weight. Particularly, this study will provide additional infor-
mation regarding this relationship in an exclusively urban
population, whichhasnotyetbeenexamined.Thisincreased
understandingwillfacilitatethedevelopmentofamoreaccu-
rate empirically based model of obesity development and
could provide support for improvements to public policy.
The primary aim of this study was to examine the
relationships between income, race/ethnicity, and preschool
attendance and weight status at kindergarten entry in a
sample of urban children. Based on an ecological framework
model, it was hypothesized that lower family income,
minority status, and preschool attendance would be linked
to overweight or obesity at kindergarten entry.
2. Method
2.1. Participants. The data for this study are part of the
databasecreatedforanassessmentofkindergartenreadiness.
The larger database is maintained by a Midwestern, urban,
public school district and includes information regarding all
students attending the public school district at the time of
kindergarten entry, as well as retrospective data.
Data for this study were collected in fall 2006 from
all children entering kindergartens in a Midwestern, urban,
public school district in the US for the 2006-2007 academic
year.Fromthissample,the2,534participants(ages5-6years)
with height and weight measurements were included. Since
the purpose of this study was to examine the relationship
between attendance at a public preschool and BMI at
kindergarten entry, the 120 individuals who attended private
preschools were excluded from the analysis, resulting in a
usable sample of 2,414 participants.
2.2. Data Collection. Data were collected as part of a health
screen administered by school nurses in accordance with
the National School Health guidelines. Prior to measure-
ment, parent consent was obtained by the school district.
Consistent with standard district procedures, kindergarten
children were weighed and measured by school nurses
within the ﬁrst 60 days of the school year. Measurements
were entered according to identiﬁcation numbers, and thus
deidentiﬁed. Data were then included as part of a larger
public dataset managed by the city’s Health Department
nurses. At kindergarten entry, caregivers provided demo-
graphic and background information to the school district.
This information was included in a de-identiﬁed database
supplied by the district, and then included in the analysis.
The analysis and reporting of this data was approved by the
site’s Institutional Review Board.
2.3. Dependent Variable: BMI Category. Height was mea-
sured using a standing height board or a stadiometer, and
recorded to the nearest 0.25 in. Weight was measured using
a calibrated platform balance beam scale or medical grade
digital scale on an uncarpeted ﬂoor, and recorded to the
nearest 0.25lb. These data were used to calculate age and
gender-speciﬁcBMI-for-agepercentiles(hereafterreferredto
as BMI) for each child according to the Centers for Disease
Control and Prevention (CDC) BMI charts [13]. Partici-
pants were categorized as underweight (<5th percentile),
normal weight (5th–84th percentiles), overweight (85th–
95th percentiles), and obese (≥95th percentile). For data
analytic purposes, these categories were collapsed into the
following three categories: underweight and normal weight,
overweight, and obese.
2.4. Independent Variables. Demographic variables selected
for the purposes of these analyses included age, gender,
race/ethnicity, lunch status, and preschool attendance. Based
on the composition of the sample and the assumptions of
logistic regression, race/ethnicity was simpliﬁed to four cat-
egories: African-American, White (Hispanic), White (non-
Hispanic), or other race. Family income was measured as
a dichotomous variable indicating whether or not the child
received free or reduced-price lunch. Children receive free
lunch or reduced-price lunch if the income of their house-
hold is less than 130% or 185% of the poverty line, respec-
tively. The preschool attendance variable was a dichotomous
indicator of whether or not the child had attended a public
preschool and given the limitations of our database, did not
take into account the number of years of attendance or the
type of public preschool (i.e., Head Start versus other).
2.5. Data Analysis. Descriptive statistics including means
and standard deviations were calculated for the entire
sample, and by weight category.
Multinomial logistic regression models were used to
examine variables that predicted weight category at kinder-
gartenentry,controllingfordemographiccharacteristics.For
the purpose of our analyses, weight categories (as deﬁned by
the CDC norms) were collapsed to yield the following cate-
gories: normal-weight (<85th percentile), overweight (85th–
95th percentiles), and obese (≥95th percentile). ExploratoryJournal of Obesity 3
analyses revealed that 14 (<1%) of participants had BMI
percentages likely due to measurement error (<1%), and
thus were excluded from the analyses, resulting in a
ﬁnal sample of 2,400 children. The initial model included
preschool attendance, race/ethnicity, family income, gender,
and all possible interaction terms and used “normal weight
children” as the reference category. Given the empirical
support for all predictor variables, backwards elimination
was used until only variables and interactions signiﬁcant
at the 0.05 level remained (using the χ2 selection test).
Akaike information criteria were used to compare the ﬁt
of the initial model and the ﬁnal model. All analyses were
conducted using Predictive Analytics Software Statistics 18
(PASW).
3. Results
Descriptive statistics for the entire sample as well as by
weight status are presented in Table 1.T h ea v e r a g ea g eo f
participants was 5 years and 7 months (SD = 5 months). Par-
ticipants were primarily male (52%) and African-American
(64%). In all, 56% of participants had attended at least
one year of preschool, and 73% were receiving free or
reduced-price lunch. Preschool attendance was signiﬁcantly
related to family income, χ2(1,2400) = 38.67, P = .00. At
kindergarten entry, 18% of participants were obese, and 17%
were overweight.
The ﬁnal model included only preschool attendance, and
was statistically reliable in distinguishing between normal
weight, overweight, and obese children, χ2(2) = 6.81, P =
.03, pseudo R2 = .01. Examination of Akaike information
criteria (AIC) indicated that the ﬁnal model (AIC = 273.50)
had a better ﬁt to the data than the main eﬀects model
(AIC = 283.56). Children attending a public preschool were
at an increased risk for overweight (OR = 1.06; 95% CI
= 0.96–1.16) and obesity (OR = 1.34; 95% CI = 1.21–
1.47) at kindergarten entry relative to children who did not
attend preschool. Income, race/ethnicity, and gender were
not signiﬁcant predictors of weight category, and thus were
not included in the ﬁnal model.
4. Discussion
A third of the children in our sample were overweight or
obese at kindergarten entry (ages 5-6 years). Rates from the
current study were markedly higher than CDC norms which
deﬁne obesity as the 95th percentile or higher (marking
5% of children in this category) and overweight as the
85th to 94th percentiles (marking 10% of children in this
category) [13]. However, the ﬁndings from the current study
were slightly higher, but similar to a recently published
study with a U.S. nationally representative sample suggesting
that 14% of children between the ages of 2 and 5 years
are obese and 12% are overweight [1]. The ﬁndings from
the current study are also consistent with national trends
showing increases in the percentages of young children
who are overweight and obese in recent years [1]. Based
on previous research examining BMI trajectories and the
percentagesofoverweight/obesityinthisstudy,itispredicted
that, by ﬁfth grade, approximately half of this sample will
likely be overweight or obese [14].
The primary aim of this study was to examine predictors
of weight category at kindergarten entry. Race/ethnicity was
not signiﬁcantly related to the risk of overweight or obesity
at kindergarten entry. While the results are contrary to
the hypothesis of race/ethnicity as a risk factor for obesity,
confounding variables such as income, home environment,
andneighborhoodmaybetteraccountforthiseﬀect[15,16].
Because the current sample was comprised primarily of
children from low-income, urban households in the U.S.,
the lack of a signiﬁcant relationship between race/ethnicity
and weight category is as expected. Second, the risk of being
overweight or obese did not diﬀer based on the child’s
income. While the results of this study do not support an
incomeeﬀectonobesitystatus,thismaybeduetothequality
of lunch status as a proxy measure used to indicate income,
aslunchstatuswascalculatedasadichotomousvariablewith
signiﬁcant ranges within both categories.
Consistent with our hypothesis, children who attended a
publicpreschoolforatleastoneyearwereatanincreasedrisk
for being overweight or obese at kindergarten entry. Given
the nature of our data, it is not possible to infer causality.
However, previous literature suggests that this relationship
maybepartiallyduetoincreasedcaloricintakeanddecreased
levels of physical activity in preschool settings [9].
One possible explanation may be that children attending
public preschools are less active than their peers receiving
care in an alternative setting. Studies have indicated that the
speciﬁc preschool a child attends predicts levels of physical
activity [17]. Speciﬁcally, children attending Head Start
preschools exhibit signiﬁcantly lower levels of motor activity
(asmeasuredbyanactivitymonitor) thantheir peersattend-
ing University preschools [18]. These diﬀerences in motor
activity may be attributable to the physical environments
available to both groups, as the physical space allotted to
University preschool classrooms and playgrounds is roughly
double that of Head Start classrooms and playgrounds
[18].
A second plausible explanation for these ﬁndings is that
children attending public preschools are consuming more
calories than necessary. School lunch programs have helped
to meet the nutritional needs of millions of children from
low-incomefamiliesandsubsequentlyprotectagainstdietary
deﬁciency diseases [19]. Recent ﬁndings suggest that 85% of
schoolsservemealsthatprovidemanyessentialnutrientsand
meet dietary guidelines for protein, vitamin A, vitamin C,
c a l c i u m ,a n di r o n[ 19]. Despite signiﬁcant advances in the
quality of school meals, results of the same study suggest that
only 6% of schools oﬀer lunches that meet all criteria. The
majority of schools exceed recommendations for saturated
fat, and many high-fat meal options are available to students
[20, 21]. Speciﬁc characteristics of school meals (i.e., schools
where french fries are oﬀered more than once a week) have
been related to increased likelihood of obesity [19]. As a
result, certain menu-planning practices may help explain the
relationship between preschool attendance and weight status
documented in this study.4 Journal of Obesity
Table 1: Demographics by weight category.
Underweight or Normal Weight
(<85th percentiles) Overweight (85th–94th percentile) Obese (≥95th percentile)
N = 1572 N = 422 N = 406
Gender
Male, N (%) 810 (65%) 205 (17%) 225 (18%)
Female, N (%) 762 (66%) 217 (19%) 181 (16%)
Race/Ethnicity
African-American
(non-Hispanic), N (%) 1013 (66%) 259 (17%) 258 (17%)
White (Hispanic), N (%) 38 (61%) 8 (13%) 16 (26%)
White (non-Hispanic), N (%) 426 (65%) 125 (19%) 104 (16%)
Other, N (%) 95 (62%) 30 (20%) 28 (18%)
Family Income
Received Free or Reduced-Price
Lunch, N (%) 1153 (66%) 306 (17%) 301 (17%)
Did Not Receive Free or
Reduced-Price Lunch, N (%) 419 (66%) 116 (18%) 105 (16%)
Preschool Attendance
Attended Preschool, N (%) 859 (64%) 237 (18%) 151 (19%)
Did Not Attend Preschool, N
(%) 713 (68%) 185 (18%) 155 (15%)
5. School and Public Policy Implications
5.1. Physical Activity. Despite guidelines released by the
U.S. National Association for Sport and Physical Education
(NASPE) for physical activity, there are no U.S. federal
regulations mandating any amount, frequency, or type of
physical activity in public preschools [22]. Policies further
detailing these components would help to ensure that
preschoolers are engaging in levels of physical activity in
accordance with these guidelines. In the absence of federal
guidelines,schooladministrationcouldworkwithclassroom
teachers to ensure that preschoolers are engaging in the
recommended amount of physical activity.
5.2. Nutrition Guidelines. States could also take steps to
ensure that children are served well-balanced healthy meals.
Current mandates include numerous guidelines regarding
fat, sodium, cholesterol, and calories, but menus could be
improved. Results from the third School Nutrition and
Dietary Assessment Study indicate that 42% of schools did
not oﬀer fresh fruits and vegetables daily, and less than 5% of
breadsservedarefromwholegrains[20].W hileschoolmeals
have improved in recent years, Story [20, p. S12] suggests
that “schools need to do even more to reduce the availability
of high-calorie, low-nutrient foods and make school meals
more nutritious.” However, many public schools are not
able to provide optimally nutritious meals due to limited
funds [20]. Thus, consistent with recommendations from
the third School Nutrition and Dietary Assessment Study,
reimbursement rates should be reconsidered and additional
sources of funding should be explored [20].
5.3. Communication. Because maintaining a healthy weight
depends on the school as well as home environment,
enhanced parent-teacher communication could lead to
improved outcomes. Currently, as recommended by the
American Dietetic Association, preschools post menus
online and provide hard copies to caregivers [22]. However,
recent ﬁndings indicate that less than 4% of these menus are
an accurate depiction of what children eat during the school
day [23]. This inaccuracy and lack of communication may
result in caregivers providing children with more calories
than necessary at home. For the current sample as well as
most children attending public preschools, parent drop-oﬀ
and pick-up is required, presenting an ideal opportunity
for communication. Given this daily interaction, teachers
could communicate to parents the types as well as the
quantity of foods consumed by children. Parent teacher
conferences typically occur twice a year and present an
additional opportunity for communication regarding a
child’s nutritional needs. As there are no federal or state
mandates requiring communication, schools should take the
steps necessary to ensure that this communication occurs.
In addition, the eﬀectiveness of this communication may be
furtherincreased if teachersare provided specialized training
regarding appropriate nutrition for preschoolers.
5.4. Caregiver Education. Even with adequate communica-
tion, more than half of caregivers do not have the nutrition
knowledge necessary to prepare meals that take into account
the child’s caloric intake in child care [24]. As a result, in
accordance with the guidelines suggested by the American
Dietetic Association, nutrition education for children andJournal of Obesity 5
their caregivers should be incorporated into child care
programs [24].
6. ClinicalImplications
Inadditiontoinformingpublicpolicy,theseﬁndingsprovide
support for early behavioral interventions. Although there
are no current best practice recommendations for programs
to prevent or decrease obesity, a recent systematic review
of the literature deﬁned three primary components of such
programs. Programs should (1) focus on prevention rather
than intervention, (2) be implemented during the preschool
years, and (3) include a component focused on parental
involvement (as researchers often note that attendance is
unsatisfactory due to parental time restrictions) [6, 25].
These three components provide further support for the
use of preschool facilities for intervention purposes, as
interventions provided within the context of preschools
enable researchers to focus on prevention and do not require
additional parent time.
While few targeted prevention programs have been
designed for preschoolers, one program has been shown
to eﬀe c t i v e l yp r e v e n tw e i g h tg a i ni nt h i sp o p u l a t i o n .T h e
“Hip-Hop to Health” program was designed for Head Start
preschoolers and includes a nutrition education and physical
activity component. Results from preliminary and follow-
up studies indicate that preschoolers participating in this
program had smaller increases in BMI than peers who did
not participate in this program [26, 27].
It is important to note that, while the results of this
study indicate that preschool attendance was related to
increased weight status, there are several advantages of
preschool. Speciﬁcally, additional research with this database
indicated that children who attended preschool were better
prepared for kindergarten, as measured by performance
on a state-mandated school readiness test. This ﬁnding is
consistent with numerous studies which have documented
the cognitive and academic gains made by children who
attended preschool [28].
There are several limitations to the current study. First,
given the correlational nature of our data, it is not possible
to infer causal results. Future studies should use longitudinal
data to further examine the relationship between preschool
attendance and weight while controlling for weight at
preschool entry. Second, we were not able to examine the
amount of time spent in preschool. Examination of this
variable in future studies could further our understanding of
the relationship between preschool attendance and weight.
Third, the examination of the speciﬁc mechanisms including
environmental or cultural factors that may link preschool
attendance and weight was beyond the scope of this study.
Ideally, future studies should use a much more precise
measure of income as well as more nationally representative
samples to further our understanding of the roles of
race/ethnicity, income, and other demographic variables in
childhood obesity. Similarly, we were not able to measure all
potential confounding variables including maternal weight.
As the literature suggests that variables such as maternal
weight are highly related to child weight status, future
research should incorporate these variables to allow us to
better understand childhood obesity [29]. Finally, our results
indicated a relationship between preschool and obesity as
well as preschool and income, but the relationship between
obesity and income was not supported. Given these ﬁndings,
the numerous studies linking income and obesity, and our
use of a proxy variable to examine family income, the
possibility of a type 2 error should be considered. In light
of these limitations, there are a number of opportunities
for future research including examination of speciﬁc mecha-
nisms that may account for the relationship between weight
and preschool attendance using longitudinal data.
7. Summary
In summary, this study contributes to the current literature
by describing the relationship between preschool attendance
and overweight and obesity in an at-risk population. To
our knowledge, this study is only the second to examine
this relationship and the ﬁrst to focus speciﬁcally on an
urban public school population. Findings indicate that
children attending public preschools may be at an increased
risk for overweight and obesity at kindergarten entry, and
illustrate the importance of additional public policy work
to enact legislation surrounding the nutritional environment
and physical activity requirements of the preschool setting.
Further, these ﬁndings underscore the conclusions of previ-
ous research indicating that implementing prevention and
intervention programs in the preschool setting should be
considered as a critical next step in reducing the potential for
long-term obesity.
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